Abstract. This hypothesis can provide an opportunity to trace logically the process of the emergence of the DNA double helix. ATenrichment in this hypothesis is main factor of evolution of DNA double helix from RNA double helix.
only one hydrogen bond. One can say that the enol form of uracil is stabilized by its interaction with the complementary guanine. The ketoenol tautomerism is a wellstudied process and chemists will understand me without any further proofs. I should add that Watson first considered nucleotide formulae in the enol form as the more probable, guided by reference books of that time [4] . Fortunately, I can give convincing arguments using commonly available information. Codon anticodon interaction results in the formation of a short segment of the double helix. In the case of GCrich codons, opposite to uracil in the third position of the codon there is inosine in the anticodone. Crick's wobble hypothesis [5] allows a solution for this pair only by wobbling the third nucleotides of the codon and the anticodon. However, in the double helix, their position is also stabilized by stacking. If stacking exerts significant influence so that wobbling becomes impossible, then no uracil inosine complementarity is possible for the keto form of uracil, i.e. there cannot be any hydrogen bonds. In this case, uracil is in the state that most closely imitates cytosine. Although Crick's idea is certainly true and proved to be fruitful, it is superfluous for explaining the codon multivariant pairing. If CI are WatsonCrick's pairs and UI pairs are formed in accordance with the wobble hypothesis, it is not clear why these codons are always indistinguishable, although they have different conformations, which can be stabilized. With the ketoenol tautomerism, both codons have the same conformation. Why is uracil opposed by inosine is some anticodons and by guanine in others? According to Crick's hypothesis inosine and guanine are indistinguishable to uracil. If we suppose the presence of the enol form of uracil, we can suggest that inosine emerged in anticodons in an evolutionary way because in this case the guanine amino group could not form a hydrogen bond. That is, in this case inosine (guanine without an amino group) is sufficient. I should add that the enol form of uracil can be registered in NMR spectra, which makes the necessary experiments easy to perform. Uracil incorporated into the RNA double helix is very similar to cytosine. Accumulation of the sufficient amount of uracil gradually makes the double helix unstable as the bond is not so strong. The loss of stability at a certain section is accompanied by the transformation of uracil into the keto form and breakdown of the double helix. It is the occurrence of this instability (catastrophe) that causes the system to become more complex. For uracil to continue accumulating in the double helix, the RNA double helix must grow more stable. The greater stability is attained with the "invention" of adenine, which can form two hydrogen bonds with uracil in the keto form. The emergence of adenine is a source of strain in the ribophosphate backbone of the RNA double helix. In ATrich codons, uracil in the third position of the codon is opposed by guanine in the third position of the anticodon, suggesting a distortion in the codon conformation. Accumulation of AU pairs leads to the already familiar catastrophe -loss of double helix stability. The way out of this catastrophe cannot be achieved by conventional means but only by the system becoming more complicated. The replacement of ribose by deoxyribose reduces the rigidity of the sugarphosphate backbone. Thus, DNA emerges. Cytosine methylation and emergence of thymine must have been associated with the stage at which such a catastrophe occurred. Methylation, e.g., could favor further stabilization of uracil in the keto form. Oxygen is an electron acceptor while the methyl group an electron donor, so the presence of the methyl group reduces the probability of the proton being near oxygen.
